Introduction
The analysis of non-Newtonian liquids has attained significant consideration due to their immersion in extensive engineering and industrial applications. Such applications immerse plastics manufacturing, petroleum production, bioengineering, drawing of stretching sheet through quiescent fluid, food processing, polymeric liquids, aerodynamic extrusion of -------------- In brevity, CNT have gotten significant attention due to highest thermal conductivity in comparison with other nanostructure materials. The thermal conductivity of SWCNT and MWCNT is substantially higher than the thermal conductivity of metal oxide nanoparticles or metal nanoparticles. The SWCNT and MWCNT have remarkable thermal, optical, electrical, and mechanical properties due to cylindrical carbon molecules origin. Hence, they have been declared as best tools for special thermal properties having extra thermal conductivities, this is due to the facts enumerated: the diameter of SWCNT and MWCNT which ranges between 1 to 100 nm while length in micrometer, the SWCNT and MWCNT have two hundred times strength, the SWCNT and MWCNT have fifteen times thermal conductivity, the SWCNT and MWCNT have hundred times current capacity of copper, the SWCNT and MWCNT have five times elasticity of steel, the SWCNT and MWCNT have high aspect ratio which assist to form a network of conductive tubes, and the mechanical and electronic properties of SWCNT and MWCNT can be implemented for instance, leading-edge electronic fabrication, fieldemission displays, nanosensors, nanocomposite materials. Even this, the Environmental Protection Agency has declared the SWCNT and MWCNT as the non-hazardous particles for the environment. However, in comparison with various other nanoparticles, several researchers are engaged to work on the SWCNT and MWCNT for the enhancement of thermal conductivity. Liu et al. [19] analyzed the single-and multi-WCNT for enhancing the thermal conductivity of engine oil and ethylene glycol. They inspected that ethylene glycol fluid without CNT have lower thermal conductivities in comparison with ethylene glycol fluid with CNT. Thermal conductivity of ethylene glycol fluid with CNT at volume fraction of 0.01 was increased by 12.4%, in contrast to this, thermal conductivity of engine oil with CNT at volume fraction of 0.02 was increased by 30%. Marquis and Chibnate [20] examined the improvement in the thermal conductivity of SWCNT and MWCNT with nanolubricants and nanofluids, in which they considered three distinct types of nanolubricants and nanofluids. Xie et al. [21] inspected nanofluids consisting of MWCNT for enhancing the thermal conductivities experimentally. They checked that increment in CNT into fluid generates enhancement in thermal conductivity. Khan et al. [22] analyzed the fluid problem with Navier slip boundary condition on heat transfer of CNT over flat plate. They investigated that engine oil and kerosene-based CNT have lower thermal conductivities and densities in comparison with water based CNT. Haq et al. [23] examined SWCNT and MWCNT for water-based flow. They perceived lower Nusselt number and skin friction for MWCNT in comparison with SWCNT. In the similar study, Haq et al. [24] investigated kerosene and water-based CNT fluid has lower heat transfer and skin friction in comparison with engine oil-based CNT fluid. Camilli et al. [25] presented experimental study of viscosity of CNT for water based nanofluids, in which they considered the impacts of volume fraction and temperature. Kamali and Binesh [26] explored numerical study for MWCNT with nanofluids using fixed wall heat flux condition in a straight tube. They observed that due to non-Newtonian behavior of CNT nanofluids, heat transfer coefficient is dominated by wall region. Of course, the list of studies on SWCNT and MWCNT, MHD, fractional derivatives, porous medium and nanoparticles with nanofluids [27] [28] [29] [30] [31] [32] [33] [34] can be carried on, but we close it with some of the most interesting references published recently [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] . In the area of fluid mechanics and CFD, the fractional derivatives of non-integer orders are well-known. There are several types of fractional derivatives. These fractional derivatives have been recommended by prominent mathematicians as Riemann, Liouville, Sonin, Weyl, Letnikov, Erdelyi, Riesz, Kober, and many others. The fractional derivatives of non-integer orders are enthusiastically used in the fluid mechanics, CFD and natural sciences to evaluating the systems and processes with spatial and temporal non-locality (the non-locality in time is usually called memory). In this continuity, Saqib et al. [47] investigated free convection flow of Jeffrey fluid by employing Caputo-Fabrizio time-fractional derivatives and recovered the existing solutions in the open literature as well. Nadeem et al. [48] presented an interesting comparative analysis via Caputo and Fabrizio and Atangana and Baleanu fractional derivatives based on exponential and generalized Mittag-Leffler function as a kernel. They implemented the non-singular and non-local kernel on free convection flow of a generalized Casson fluid. Nadeem et al. [49] implemented modern fractional derivatives with the non-singular and non-local kernel to enhance the heat transfer rate of solar energy devices via nanoparticles. Syed et al. [50] analyzed Molybdenum Disulphide (MoS2) nanoparticles of spherical shape and suspended in engine oil based generalized Brinkman-type nanofluid via newly introduced fractional derivatives known as Atangana-Baleanu derivative. Although studies of fluid phenomenon can be consistent yet we end here by citing recent attempts [50] [51] [52] [53] [54] . Motivating by previous research study, our aim is to report the heat transfer analysis of single-and multi-WCNT for electrically conducting flow of Casson fluid. Both types of CNT are suspended in methanol which is considered as a conventional base fluid. The governing PDE of nanofluids have been modeled by employing newly defined fractional derivatives namely Atangana-Baleanu (AB) and Caputo-Fabrizio (CF) fractional derivatives. The comparison of analytical solutions for temperature distribution and velocity field has been established via both approaches i. e. AB and CF fractional operators. The general analytical solutions are expressed in the layout of Mittage-Leffler function , ()
satisfying initial and boundary conditions. In order to have vivid rheological effects, the general analytical solutions in both cases, AB and CF fractional derivatives, are depicted for graphical illustrations. Finally, the comparison of three types of fluids: pure methanol, methanol with SWCNT, and methanol with MWCNT is portrayed via AB and CF fractional derivatives.
Governing equations
Let us consider an incompressible unsteady flow of Casson nanofluid containing CNT occupying a semi-finite space y > 0. The plate is assumed to be electrically conducting with a uniform magnetic field B of strength B0, applied in a direction perpendicular to the plate. The magnetic Reynolds number is assumed to be small enough to neglect the effect of applied magnetic field. The CNT are suspended in methanol taken as base fluid. Initially, at time t = 0, both the fluid and the plate are at rest with constant temperature T∞. At time t = 0 + , the plate is subjected to accelerated motion. At the same time, the plate temperature is raised to Tw which is thereafter maintained constant. Following [55] , the equations governing the flow and heat transfer are given by:
where μnf is the dynamic viscosity, β -the Casson fluid parameter, ρnf -the density, σnf -the electrical conductivity, g -the gravitational acceleration, (ρβ)nf -the volumetric thermal expansion coefficient, (ρcp)nf -the heat capacitance, and knf -the thermal conductivity. The subscript nf is used for nanofluid, whereas f will be used for base fluid.
Initial and boundary conditions are:
were A is the arbitrary constant and its dimension depends on the value of p upon t. For constantly accelerated motion dimension of A will be [LT -2 ] , and for variably accelerated motion, dimension of A will be [LT -3 ]. Using Xue [56] model for dynamic viscosity and thermal conductivity:
The ρnf, σnf, (ρβ)nf, and (ρcp)nf are given by:
Introducing the following dimensionless variables:
into eqs. (1)-(4), one gets:
where
The initial and boundary conditions become: 
Calculation of problem
Calculation of temperature and velocity fields via AB fractional derivatives
For developing AB fractional model, the governing eqs. (7) and (8) have been replaced by time variable of order α eqs. (7) and (8) 
Here M(α) is normalization function such that M(0) = M(1) = 1. Employing Laplace transform on eqs. (11) and (12) where s1 = χ/a4, s2 = aχ, s3 = a0a4χ -a2 a4 + a1χ, s4 = a2a4αχ.
In order to obtain velocity and temperature profiles, we write eqs. (16) and (17) (19) where s3 = a0χ -a2, s6 = -a2s2. Inverting eqs. (18) 
Calculation of temperature and velocity fields via CF fractional derivatives
For developing CF fractional model, the governing eqs. (7) and (8) have been replaced by time variable of order β eqs. (7) and (8) are formulated in terms of CF fractional operator: where s7 = τ/a4, s8 = βτ, s9 = a0a4τ -a2a4 + a1τ, s10 = a2a4βτ. In order to obtain velocity and temperature profiles, we write eqs. (29) and (30) 
which satisfy imposed conditions. Figures 2(a) and 2(b) elucidate the effects of nanoparticles volume fraction on velocity field and temperature distribution. It is apparent from fig. 2(a) that velocity fields investigated via AB and CF approach are increasing function with increasing nanoparticles volume fraction. On the contrary in fig. 2(b) , temperature field is decreasing by the variation of nanoparticles volume fraction through CF approach. Meanwhile, AB approach has increasing behavior, both approaches have opposite trend as well. It is in accordance with the physical expectation that when the thermal conductivity is raised up then temperature of fluid is enlarged. Figure 3 is depicted to elaborate the characteristics of transverse magnetic field which results the flow of velocity field in reciprocating influences. In brevity, the velocity field obtained by AB approach generates decelerations in fluid flow. The CF approach has reversal behavior in comparison with AB approach. It is also noted that the fluid flow is sequestrating and scattering over the whole vicinity of plate reciprocally. Figure  4 is prepared for comparison of analytical solutions established by AB and CF approaches. The comparison of three types of nanofluids namely: pure methanol, methanol with SWCNT, and methanol with MWCNT is underlined by both fractional derivatives.  The velocity field is investigated with AB approach has opposite trend of fluid flow than the velocity field with CF approach. It is also noted that the velocity field with both approaches tends to nearer and nearer over the whole domain of plate.
 The characteristics of transverse magnetic field results the flow of velocity field in reciprocating influences. Simply, the velocity field obtained by AB approach generates decelerations in fluid flow. On the contrary, CF approach has reversal behavior in comparison with AB approach.
 The effects of nanoparticles volume fraction are investigated for temperature distribution as well as velocity field via AB and CF approaches are increasing and decreasing function, respectively.  The comparison of analytical solutions by AB and CF approaches is also performed for three types of nanofluids. Here, pure methanol moves quicker in comparison with methanol-SWCNT and methanol-MWCNT. While methanol-MWCNT moves more rapidly in comparison with pure methanol and methanol-SWCNT. This leads to the phenomenon that MWCNT have slighter thermal conductivity as well as density than SWCNT. 
